Allergic conjunctivitis and the most common allergens in Northern Greece by Diamantis Almaliotis et al.
journal
Almaliotis et al. World Allergy Organization Journal 2013, 6:12
http://www.waojournal.org/content/6/1/12ORIGINAL RESEARCH Open AccessAllergic conjunctivitis and the most common
allergens in Northern Greece
Diamantis Almaliotis2,3*, Pavlos Michailopoulos2, Dimitrios Gioulekas1, Paschalina Giouleka1, Despina Papakosta1,
Thomas Siempis2 and Vasileios Karampatakis2Abstract
Background: Ocular allergies affect a great part of the general population and often co exist with other allergic
manifestations. In the present study, the prevalence of allergic conjunctivitis and the commonest allergens in
allergic patients at an outpatient unit in Thessaloniki, Greece were evaluated.
Methods: This is a retrospective study regarding allergic patients who referred to an outpatient clinic between the
1st of January of 1996 and the 31st of December 2010. They completed relative questionnaires concerning their
allergic condition. The patients who were included in our study had allergic conjunctivitis confirmed by
ophthalmologists and were divided into 4 groups. The criteria used were the existence of allergic conjunctivitis
alone or with other allergic co- morbidities. The patients then underwent skin prick tests after consent according to
current guidelines.
Results: The archives of 1239 allergic patients were evaluated and 497 patients (40,11%) who manifested eye
allergic symptoms were included in our study. 448 patients (90.14%) had allergic conjunctivitis in conjunction with
asthma or rhinitis or both. 370 patients underwent skin prick tests and 284 of them (124 males-160 females) were
positive for at least 1 of the 8 tested allergens (76.75%). 166 were positive to a grass mix (58.45%), 130 to olea
European (45.77%), 124 to dust mites mix (43.66%), 58 to cypress (20.42%), 71 to parietaria officinalis (25.00%), 67 to
cat dander (23.59%), 35 to dog dander (12.32%) and 32 to Altenaria (11.26%).
Conclusions: Symptoms of ocular allergy are very common in patients with allergic rhinitis and asthma. Men had
slightly higher percentages of positive skin prick tests, except for dog dander and Altenaria. Conjunctivitis should
not be overlooked as an allergic entity when evaluating allergic patients.
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Allergic conjunctivitis is commonly referred along with
allergic rhinitis as “allergic rhinoconjunctivitis” due to
the high-frequency of co-existence with allergic rhinitis
and allergic asthma [1-6]. Despite the fact that allergic
patients often present with other manifestations such as
rhinitis, asthma, urticaria or eczema, ocular symptoms
may be the initial and the most prominent indication of
the allergic response.* Correspondence: almaliotis_diamantis@yahoo.gr
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reproduction in any medium, provided the orIn general, it is estimated that ocular allergies affect 5-
22% of the population [7]. Especially in the USA, ocular
allergy is estimated to affect 15-20% of the general popu-
lation. The eye is a common site and target for the de-
velopment of an allergic inflammatory disorder, in spite
of the fact that tears may prevent the impact of aller-
gens, such as pollens, on its surface [8]. Red eye is the
most common sign of allergic conjunctivitis. Other com-
mon symptoms are watery eyes (88%), itching (88%),
redness (78%), soreness (75%), swelling (72%) or stinging
(65%) [9].
Ocular allergy, as an inflammatory disorder, consists of
variable allergic manifestations with different presenta-
tions such as: a) seasonal allergic conjunctivitis (SAC),
which is the most common one, b) perennial allergicral Ltd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
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(GPC), d) vernal keratoconjunctivitis (VKC) and e) atopic
keratoconjunctivitis (AKC) [10]. GPC is usually associated
with the use of contact lenses or caused by physical
trauma. The most common types of ocular allergy are
SAC and PAC [9]. AKC and VKC are characterized by
chronic immune inflammation with T cell infiltration and
may be sight threatening. On the contrary, SAC and PAC
remain self-limited [11].
In practice, approximately 6% of consultations of gen-
eral practitioners concern inflamed or red eye, half of
which are caused by ocular allergy [12]. However, the al-
lergic background of conjunctivitis is usually overlooked.
Hence, allergic conjunctivitis is often under diagnosed
and consequently under treated except when it is severe
and the chief complaint of a consultation in a specialty
clinic. Pharmacological treatment mainly includes the
prescription of topical ocular mast cell stabilizers or an-
tihistamines and in more severe cases corticosteroids,
immunosuppressant drugs and immunotherapy [13,14].
The evaluation of the patients with skin prick tests
(SPTs) is usually overlooked. SPTs represent an immedi-
ate IgE mediated allergic reaction and may provide clear
evidence for the diagnosis of every specific allergic mani-
festation [1,15,16].
The aforementioned facts justify the need to identify
the prevalence of allergic conjunctivitis in allergic popu-
lations and the common co existence of allergic con-
junctivitis with other allergic manifestations, thereby
enabling doctors to manage ocular allergies more effect-
ively. In addition, the identification of the proportional
frequencies of sensitization to the most common aller-
gens provides a useful insight to exacerbating factors of
allergic conjunctivitis.
The aim of the present study was to identify the
prevalence of allergic conjunctivitis alone or in conjunc-
tion with allergic rhinitis and asthma and report the
results of SPTs in an allergic population of Northern
Greece.
Materials and methods
This is a retrospective study regarding adult allergic pa-
tients who referred to an outpatient clinic between the
1st of January of 1996 and the 31st of December 2010.
They completed relative questionnaires concerning their
allergic condition which included 200 questions, needed
approximately 15 minutes to fulfill and were performed
with the assistance of a nurse. The abovementioned
questionnaire is in use by the Pulmonary department of
the Aristotle University of Thessaloniki for the last 30 years
and provides information with regard to allergic symp-
toms (wheeze, dyspnoea, cough, sputum, rhinoroea, sneez-
ing, tearing eye-itching, red eye), allergic background as
well as previous medical diagnoses and therapies. Thescreening question for allergic conjunctivitis referred to
watery, red and itching eyes.
Following the questionnaire for each entity (asthma,
allergic rhinitis, allergic conjunctivitis) the diagnosis was
confirmed by a specialist. The patients who were in-
cluded in our study had allergic conjunctivitis confirmed
by ophthalmologists and were divided into 4 groups.
The criteria used were the existence of allergic conjunc-
tivitis alone or with other allergic co- morbidities. The
patients then underwent SPTs after consent, as required
by the European Academy of Allergology and Clinical
Immunology and the US Joint Council of Allergy Asthma
and Immunology [17-19]. Positive SPTs for any of the 40
used allergens in each patient group were recorded. In
addition, positive SPTs for the eight most common aller-
gens according to international literature [grass mix, olive
European, Parietaria officinalis, cypress, dust mites mix,
cat and dog dander and Altenaria] were assessed for each
patient. The allergen extracts were from the same manu-
facturer (Allergopharma-Germany). The SPTs were con-
sidered positive when the wheal diameter was ≥ 3 mm and
redness ≥ 10 mm, 15 minutes after the test. The patients
were instructed to avoid per os or topical use of antihista-
minic drugs or steroids as well as anxiolytics [20].
Results
1239 allergic patients (518 males – 721 females) referred
to the clinic and completed the aforementioned ques-
tionnaires. 497 patients (186 males-311 females) aged 18
to 70 years old (mean age: 42.30 for males and 41.35 for
females) had eye symptoms (40.11%) and were catego-
rized in the following groups:
Group 1: 49 out of 497 (9.86%) patients had only
conjunctivitis (C).
Group 2: 102 out of 497 (20.53%) patients had asthma
and conjunctivitis (A + C).
Group 3: 117 out of 497 (23.54%) patients had rhinitis
and conjunctivitis (R + C).
Group 4: 229 out of 497 (46.07%) patients had all three
co-morbidities (conjunctivitis, asthma and rhinitis)
(A + R + C).
370 out of 497 patients with allergic conjunctivitis
underwent SPTs (127 patients refused to undergo SPTs
due to social-economical reasons). 284 patients (124
males - 160 females) had positive SPTs for at least 1 of
the 8 most common allergens (76.76%).
The prevalence of sensitization to the commonest 8 al-
lergens (grass mix, olive European, parietaria officinalis,
cypress, dust mites mix, cat and dog dander and Altenaria)
and the relative frequencies are presented in Table 1.
The foregoing results demonstrated that the most fre-
quent allergens were grass mix 166 (78 males, 88 females),




Positive SPTs (%) Number of
examined males
Positive SPTs (%) Number of
examined females
Positive SPTs (%)
Grass mix 284 166 (58.45%) 124 78 (62.90%) 160 88 (55.00%)
Olive European 284 130 (45.77%) 124 61 (49.20%) 160 69 (43.10%)
Dust mites mix 284 124 (43.66%) 124 58 (46.80%) 160 66 (41.30%)
Cypress 284 58 (20.42%) 124 30 (24.20%) 160 28 (17.60%)
Parietaria officinalis 284 71 (25.00%) 124 35 (28.20%) 160 36 (22.60%)
Cat 284 67 (23.59%) 124 33 (26.60%) 160 34 (21.30%)
Dog 284 35 (12.32%) 124 15 (12.10%) 160 20 (12.50%)
Altenaria 284 32 (11.26%) 124 13 (10.50%) 160 19 (11.90%)
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mix 124 (58 males, 66 females).
Men had slightly higher percentages of positive SPTs
for the majority of the allergens than women, except for
dog dander and Altenaria to which women had a slight
preponderance.
Moreover, it is worth mentioning that sensitization to
seasonal allergens such as grass mix, Olive European,
cypress and parietaria officinalis ,which may also induce
pollen allergies, was very common. As far as the non-
seasonal allergens are concerned the dust mites mix was
the most frequent. On the contrary, sensitization to
other non-seasonal allergens such as cat and dog dander
as well Altenaria was lower. The results demonstrate
that the prevalence of seasonal allergens is more fre-
quent than perennial allergens except for dust.
In the present study, patients from group 2, group 3
and group 4, who had conjunctivitis in conjunction
with at least one co-morbidity, were 448 (20.53% +
23.54% + 46.07%), while patients who had only allergic
conjunctivitis were 49 (9.86%). Thus, 90.14% of pa-
tients had allergic conjunctivitis in conjunction with
asthma or rhinitis or both. It is obvious then that aller-
gic conjunctivitis may be overlooked since patients
refer to the specialists for the most “noisy” symptoms
of their allergy.
Discussion
The present study evaluated patients who referred to an
outpatient clinic unit and provides an insight regarding
the prevalence of allergic conjunctivitis , either as an iso-
lated entity or in conjunction with respiratory allergies,
as well as the proportional frequencies of sensitization
to the 8 commonest responsible allergens.
497 (40.11%) out of the 1239 examined allergic patients
manifested allergic conjunctivitis. In this group, allergic
conjunctivitis, without any other allergic manifestation,
was detected only in 9.86% of the patients. Additionally,
out of the 370 patients who underwent SPTs, 76.76% were
positive for at least 1 out of the 8 allergens examined.It is surprising then that there are not enough details
in the international literature in regard to the prevalence
of allergic conjunctivitis either as an isolated entity or as
an allergic co-morbidity.
In one study that took place in the USA from 1988 to
1994, a specific questionnaire was used concerning
ocular and nasal allergy symptoms in conjunction with
SPTs [21]. The total number of patients was 20010. 1285
(6.4%) of them reported ocular symptoms, 3294 (16.5%)
nasal symptoms, 5944 (29.7%) both ocular and nasal
symptoms, and 9487 (47.4%) no symptoms at all. 40% of
the cohort reported at least one occurrence of ocular
symptoms in the past year. At the age of 50 years and
older, the frequency of isolated ocular symptoms was
higher due to the increase of dry eye symptoms in this
age group. Nevertheless, in younger patients (up to
50 years old), there was an increase in the frequency of
nasal symptoms both as an isolated manifestation and in
combination with of ocular symptoms. Ocular symptoms
in comparison to nasal symptoms were more frequent
regarding sensitization to animals, household dust, and
pollen [21].
In the present study, ocular symptoms and allergic
conjunctivitis were more common in the younger ages.
Moreover, our results indicated higher values of
sensitization to pollen and household dust, but lower to
animals. This maybe due to the fact that cat and dog
dander are not seasonal allergens.
Raukas- Kivioja et. al in their study demonstrated that
the prevalence of allergic conjunctivitis or rhinitis was
34.50% and the prevalence of positive SPTs was inversely
related with the age. The authors also reported that
sensitization to pollen was significantly associated with
allergic conjunctivitis [22]. In our study sensitization to
pollen was also high.
In another study by Navvaro et al. in a sample of 4991
patients, who referred for the first time in allergy med-
ical services in Spain, 55% were diagnosed as having al-
lergic rhinitis, 65% of whom had also conjunctivitis, and
37% asthma [23]. Pollen was the most frequent allergen
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most frequent allergens, with positive SPTs, were grass
mix (58.45%), olive European (45.77%) and dust mites
mix (43.66%).
Wuthrich et al. evaluated the prevalence and severity
of symptoms in 509 symptomatic Swiss patients with
hay fever [24]. Conjunctivitis was confirmed in 93.3% of
the cases (without any other allergic manifestations only
in 8%), rhinitis in 92% (as an isolated entity in 6.7%), and
asthma in 24.2%. The rhinitis group presented the most
severe symptoms and the rhinoconjunctivitis group the
least severe ones. In younger ages, conjunctivitis was
more frequent than rhinitis, while asthma increased with
age [24]. In our study, allergic conjunctivitis was con-
firmed in 90.14% of the cases and isolated conjunctivitis
was diagnosed in 9.86% of patients, which indicates simi-
lar prevalence of conjunctivitis in these two studies.
Last but not least, in a population study in Helsinki by
Pallasaho et al., family history of conjunctivitis or rhinitis
was found to be a significant risk factor for allergic
sensitization as well as the other pollens tested [25]. In
our study family history was not taken into consideration.
Our results are in agreement with those of Pallasaho et al.,
where males were at higher risks for presenting allergic
symptoms than females, for any pollen and animal [25].
Moreover, in the same study it is indicated that living in
urban areas in childhood until the first 5 years is associ-
ated with a greater risk to any pollen.
Even though the population in our study was not cate-
gorized in accordance to the areas where they lived
(urban or countryside areas), the important message is
that allergic conjunctivitis is usually hidden in the symp-
tomatology of the respiratory allergies and is often wrongly
considered as a common entity with rhinitis (rhino-con-
junctivitis). As a result, the allergic background of conjunc-
tivitis is frequently overlooked and physicians prescribe
drugs without performing skin prick tests.
Conclusions
The present study highlights that the frequency of aller-
gic conjunctivitis is great in the allergic population and
thus, ophthalmologists should play an important role in
the management of the disease. The signs, symptoms
and consideration of the background of allergic conjunc-
tivitis as well as the therapeutic procedures should be
assessed with the assistance of SPTs. It is interesting to
outpoint that patients with allergic rhinitis and asthma
may refer to allergy clinics and not to ophthalmologists.
On balance, symptoms of ocular allergy are very com-
mon among patients with allergic rhinitis and asthma.
Allergic conjunctivitis, without any other allergic co-
morbidity, was detected only in 9.86%. Hence, it should
be kept in mind as an separate entity or co-morbidity
with other allergies in the evaluation of allergic patients.The use of SPTs as a diagnostic tool provide useful in-
formation about the responsible allergen and enables us
to instruct and cure patients more effectively.
Abbreviations
SAC: Seasonal allergic conjunctivitis; PAC: Perennial allergic conjunctivitis;
GPC: Giant papillary conjunctivitis; VKC: Vernal keratoconjunctivitis;
AKC: Atopic keratoconjunctivitis; SPT: Skin prick test.
Competing interests
The authors declare no competing interests.
Authors’ contributions
AD conceived and designed the study, performed the statistical analysis and
drafted the manuscript. PM analyzed the data, conducted the literature
review and wrote part of the manuscript. DG collected the data, associated
the results with the literature references and drafted the manuscript. PG
collected the data, interpreted the results and wrote part of the manuscript.
DP helped in the design of the study, the interpretation of the results and
wrote part of the manuscript. TS: interpreted the data, wrote part of the
manuscript and and extensively revised it. VC: overlooked and coordinated
the study as well as drafted and revised the manuscript. All authors have
given final approval of the version to be published.
Author details
1Pulmonary Department of the Aristotle, University of Thessaloniki, G.
Papanikolaou Hospital, Eksohi, Chortiatis, Thessaloniki 57010, Greece.
2Laboratory of Experimental Opthalmology, Medical School, Aristotle
University of Thessaloniki, University Campus, Thessaloniki 54124, Greece.
3Ophthalmolgy Department of G. Papanikolaou Hospital, Eksohi, Chortiatis,
Thessaloniki 57010, Greece.
Received: 18 February 2013 Accepted: 9 July 2013
Published: 16 July 2013
References
1. Bousquet J, Khaltaev N, Cruz AA, Denburg J, Fokkens WJ, Togias A,
Zuberbier T, Baena-Cagnani CE, Canonica GW, van Weel C, Agache I, Aït-
Khaled N, Bachert C, Blaiss MS, Bonini S, Boulet LP, Bousquet PJ, Camargos
P, Carlsen KH, Chen Y, Custovic A, Dahl R, Demoly P, Douagui H, Durham
SR, van Wijk RG, Kalayci O, Kaliner MA, Kim YY, Kowalski ML, et al: Allergic
rhinitis and its impact on asthma (ARIA) 2008 update (in collaboration
with the world health organization, GA(2)LEN and AllerGen). Allergy 2008,
63(Suppl 86):8–160.
2. Riedi CA, Rosário NA, Ribas LF, Backes AS, Kleiniibing GF, Popija M,
Reisdörfer S: Increase in prevalence of rhinoconjunctivitis but not asthma
and atopic eczema in teenagers. J Investig Allergol Clin Immunolm 2005,
15(Suppl 3):183–188.
3. Rosario N, Bielory L: Epidemiology of allergic conjunctivitis. Curr Opin
Allergy Clin Immunol 2011, 11(Suppl 5):471–476.
4. Qiao T, Hu Y, Wang Z: Pediatric allergic conjunctivitis and allergic rhinitis.
J Nanjing Med Univ 2008, 22(Suppl 3):183–187.
5. Gradman J, Wolthers OD: Allergic conjunctivitis in children with asthma,
rhinitis and eczema in a secondary outpatient clinic. J Pediatr Allergy
Immunol 2006, 17(Suppl 7):524–526.
6. Williams DC, Edney G, Maiden B, Smith PK: Recognition of allergic
conjunctivitis in patients with allergic rhinitis. World Allergy Organ J 2013,
6(Supp1):4.
7. Weeke ER: Epidemiology of hay fever and perennial allergic rhinitis.
Monogr Allergy 1987, 21:1–20.
8. Nathan H, Meltzer EO, Selner JC, Storms W: Prevalence of allergic rhinitis
in the United States. J Allergy Clin Immunol 1999, 99:808–814.
9. Katelaris C: Ocular allergy pacific in the Asia Pacific region. Asia Pacific
region 2011, 1:108–114.
10. Bielory L: Allergic and immunologic disorders of the eye. part II: ocular
allergy. J Allergy Clin Immunol 2000, 106:1019–1032.
11. Katelaris CH: Ocular allergy: implications for the clinical immunologist.
Ann Allergy Asthma Immunol 2003, 90:23–27.
12. Granet D: Allergic rhinoconjunctivitis and differential diagnosis of the red
eye. Allergy Asthma Proc 2008, 29:565–574.
Almaliotis et al. World Allergy Organization Journal 2013, 6:12 Page 5 of 5
http://www.waojournal.org/content/6/1/1213. NICE guidelines- Allergic Conjunctivitis. [http://cks.nice.org.uk/conjunctivitis-
allergic#!scenariorecommendation:1].
14. Takamura E, Uchio E, Ebihara N, Ohno S, Ohashi Y, Okamoto S, Kumagai N,
Satake Y, Shoji J, Nakagawa Y, Namba K, Fukagawa K, Fukushima A,
Fujishima H: Japanese guideline for allergic conjunctival diseases.
Allergol Int 2011, 60:191–203.
15. Demoly P, Bousquet J, Romano A: In vivo methods for the study of
allergy. In Middleton’s Allergy, Principles and Practice. 7th edition. Edited by
Adkinson NF Jr, Bochner BS, Busse WW, Holgate ST, Lemanske RF Jr, Simons
FER. Philadelphia, PA: Mosby Elsevier Inc; 2009:1267–1280.
16. Cox L, Williams B, Sicherer S, Oppenheimer J, Sher L, Hamilton R, Golden D:
Pearls and pitfalls of allergy diagnostic testing: report from the American
college of allergy, asthma and immunology/American academy of
allergy, asthma and immunology specific IgE test task force. Ann Allergy
Asthma Immunol 2008, 101:580–592.
17. The European Academy of Allergology and Clinical Immunology: Position
paper: allergen standardization and skin tests. Allergy 1993,
48(Suppl 14):48–82.
18. Bernstein IL, Storms WW: Practice parameters for allergy diagnostic
testing. Joint task force on practice parameters for the diagnosis and
treatment of asthma. The American academy of allergy, asthma and
immunology and the American college of allergy, asthma and
immunology. Ann Allergy Asthma Immunol 1995, 75:543–625.
19. Board of directors. American academy of allergy and immunology: Allergen
skin testing. J Allergy Clin Immunol 1993, 92:636–637.
20. Isik SR, Celikel S, Karakaya G, Ulug B, Kalyoncu AF: The effects of
antidepressants on the results of skin prick tests used in the diagnosis of
allergic diseases. Int Arch Allergy Immunol 2010, 154:63–68.
21. Singh K, Axelrod S, Bielory L: The epidemiology of ocular and nasal allergy
in the United States. J Allergy Clin Immunol 2010, 126(Suppl 4):778–783.
22. Raukas-Kivioja A, Raukas E, Loit HM, Kiviloogt J, Ronmmark E, Larssons K,
Lundback B: Allergic sensitization among adults in Tallinn, Estonia.
Clin Exp Allergy 2003, 33:1342–1348.
23. Navarro A, Colás C, Antón E, Conde J, Dávila I, Dordal MT, Fernández-Parre
B, Ibáñez MD, Lluch-Bernal M, Matheu V, Montoro J, Rondón C, Sánchez MC,
Valero A: Epidemiology of allergic rhinitis in allergy consultations in
Spain:Alergologica 2005. J Investig Allergol Clin Immunol 2009,
19(Suppl 2):7–13.
24. Wuthrich B, Brignoli R, Canevascini M: Epidemiological survey in hay fever
patients: symptom prevalence and severity and influence on patient
management. Schweiz Med Wochescher 1998, 75:695–698.
25. Pallasaho P, Ronmark E, Haahtaela T, Sovijarvi ARA, Lundback B: Degree and
clinical relevance of sensitization to common allergens among adults: a
population study in Helsinki, Finland. Clin Exp Allergy 2006, 36:503–509.
doi:10.1186/1939-4551-6-12
Cite this article as: Almaliotis et al.: Allergic conjunctivitis and the most
common allergens in Northern Greece. World Allergy Organization Journal
2013 6:12.Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
